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mm^m^mm^^mK ^ o xm^ tstit^mmmmizj^ c r:imm:^^X'mmm' 

[0 0 0 1] 
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[0 0 0 9] 

[0 0 10] 

[0 0 11] 
Sr^f oaMi/X7^Aici3v>T. 

[0 0 12] 
[0 0 13] 

z.<Dm^. m^^i\zmm<Dnm(D^oK^ #g^r^^*^:A:^v^^$i:*OFDM# 
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[0 0 16] 

[0 0 17] 
[0 0 1 8] 
[0 0 19] 

[0 0 2 0] 

fej;tjf^(Z)^siaj?&) z.(om'mmm^mz^'^xi^\i!,•^i^f=.^mmm. ( 

M2lc|B'lS$tiTV>S) A>e>, S&JtMl i:®jiMlCjpM-tSOFDM##®-9-^ 
[0 0 2 1] 

#i&^2 35)^^g&3^^Vkm/hT'^i&bTV>fei:t--5i:, ^mmzii 

(0 2(DMT'«i = 3) M®A^->*^p>^^'rs„ -t^tDti. mmmmvi^o 
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[0 0 2 2] 

zicDmmmmx'it. -b-^=¥^urtS[^±2©^$^©iS[A^^s^$4^Sc 

TiS[*^Nmax/2lC^Si:W^'£Kj^b- h F nmax/ 2 lC'igTt--5 cfc tC-T -5. 
[0 0 2 3] 

M 1 o ji« ^J? -f ^ > 5: o 

[0 0 2 4] 
[0 0 2 5] 

mmm^^±miKmm't&. ^±mnt. i^mm2izMi.xmmmm^iEm 
iz^ii^m^r^^t^ ACKti^ xmm-t^o mmmm. acki^, mm^<D^~ 

^ (DATA) lCjt^T/h^*®=bCDT?$>S©-e. mmmm. ACK^rj^^M-t-S 

, m*)miEm^(Dn^itu-h mr. MyfTiE^f#f^:l^-^i:v^e>) i:LTi± 

m^lt. 1/2) ^Mv^, -9-:;^^^ U T^^i: LT«fi=b^^ 
J&ific^v>^^;^^ m^lf. BPSK) $:mv%S*e)lc, ^t&M2i:B&J:Ml 
<Z)^-e^«)^ »; S^abT ^ < „ 

[0 0 2 6] 

I/- h^CSt5v^fe^■^T':^^»©5^-^^ (DATA) ^mm^T^. 1 tt> 
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[0 0 2 7] 

^^fv^, i/ y t;i//a^ i^>n/^m^ ( s / p^SI^) 204 t- t/;i/##tc^ 

^b. I FFT (3§&I«S:7-Uai^SI) ^2 0 6 1? I F FT^^tS$:^fV^. /N'^ 1/ 

(Gi) ammzo sxis-\^^y9-A)h^^Mvt=.^. mmm^ 

[0 0 2 8] 

ziz^vu-"^ mm^m 20 la, ^M^m^^A^ej^^^sw^^r^tc 

M^- hS:St^b> -b-:/=^-vyTilti:«^eMU- h®M'#«^S:=^##|2 0 2 
SJ:tJfv^ytf>^aS2 0 3lC3iffiLTS&_h^l iC^fg^itSo r©^^«#®3t 

^f-^ffcl^- hS: 1/2, -9-::f:^-vy T^^^^$:BPSKfr€><fc^lC, JtSHL 
fetf#^2 0 2, V^>tf>iJ^*a52 0 3, S/P^SI#|2 0 4*^^^StlSo 
[0029] 

n>hn-^2 0ili, ^^$4x:t-!^>^=^r^y riS[i:«^^35lU- >ic 
^^VATDATA&itfgf Sl^tC, ^^#^2 0 2 i:S/P^illi2 0 4 

tf#^2 0 2ld:, W^-fejii^- h $:F nmax, F nmax/2, Nmax/4 0[)VN 

-rti^^-e^f^-ft^r^f '5<fc-^ic#^$*iT^y, a>hD-^2oi *^e>®##ic 

J:y, hlCjSD3tiff#ft^fT^c S/P^tSI^2 

0 4tt, -y-y^^yTiSC^^NLOh^tt, M^«6 4 >>>;J<;i/®>'^^ l/;i/^^{C 

^ic^mu, -y-^^^^y Ti5c*^Ng(^i:^«, $ e>{c^©^!$^® i e i/>;K>n/® 
A-^ i/;i/M-^ic^^-rSo 3 2 1 6 iyy-mjKDJt^ \/ n^m^^^^Wk-T 
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miz^n^DAT A<Dmmiz-^^^rit. MUfriE?f#fi:i^- hS:3/4. -^yzf^ 

[0 0 3 0] 

V\ G I|g55S^l 0 2T':;!/- K>f S/P^^#g 1 O 3 T'A^ 

l/;i/^#lC^^L, FFT m3^7-yxg?^) gjl 0 4T'F FT^ItaL, ^fb 
^1 0 5T'^^t:^ai$:^e)o 
[0 0 3 1] 

^it^l 0 5*>e,©A^ 1/ -feU^^^10 8-e. P/S^^^10 7 
) 114l±, DATA^^m-t&il^&.mt.^^tmi0 5ff^^<D^^^UJVm^ 

$:p/s^^^i 0 nzmmniiij-t^^o'^i'^^ 1 0 8^mm-t^o 

[0 0 3 2] 

1^^^ 10 8 ^iffLXPXsm^^i 0 vicmij^tiSc 

S 1 0 9 It. PySMWk^ l 0 7*^e>®i/U T;i/M-^JC>t^bB P S K®:&^'e-9- 
>^=3p^yy®^^$:ffv>, ^-^^ 1 1 0 li, ^ U fIiEi^#^fc U - h 1 / 2 T'^^ 
$:#e)o 3>hn-^l 1 4ti. ^#^1 1 0*>e,®#-^ici:y, M^-W^^:^ 

m i/fei: ^tcii, A c K ^mmm 2 ic^t^-r-Sct ^ ^ca^b)&^v^3li##$:^^b 
, iEU^^ 10 8(Dmmmt!^^^vrmmmi 1 i{i!iic^ygi;^-5J:^ic-fei/ 

UT$:ttm-tS <fc^lCdr^y Tttm^HSl 1 1 ^M^^-^So 
[0 0 3 3] 

^fc, rj*ClC#l&M2;b^e,DATA*^^3l«$tlfci:%lCli, #ffcf|l 0 5:i&^^(Z) 
V^ i? 10 8 ^iftLX^M'Vrmm^l l l {Cffi:^jSti-5= ^ 

^vrmmmi i la, _hSHbfei^:;^^^yTfS[l?=3|^■^uT®^ftffi$:^fv^ (-r^ 
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■^o ^L/T, ^^§11 1 3;^>^?,DAT A:)b^ffi:^7$tl-5o ^fc, zi>hn-^ll 

SIM-rs<I:^0^b3&V>j!l^^$:^^L, -fel/^^ 1 0 8 ©S^ai:^7S: P/S^ 
Sllil 0 7MC-©»Jg|;^SJ:e){C-fel/^^ 10 8 ^Mm-t^o 
[0 0 3 4] 

n mm^m i^-hr-DATA?: m±m i iz mm v . ^±m i ic ^ v ^ t mmm 

[0 0 3 5] 

mmmummizm^-t^. fib. ft:^-9-:/^^y rtsc^^Nma 

si:, ^v-zf^^vr (Dammit 2 4mzm^ti. 

[0 0 3 6] 

^mm2ii^±mi t<Dmx. msiz^-t^orjtmm^n^m^. ^mm2<D 
xkmm. i^±m 1 (Dammit, mi. m8<D^vizm^^ti^o je^t, mi mm 
mmt.<Dmmmi^iz-D\,^xmm-t^o 

[0 0 3 7] 
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^20 lit. *3^«im#m*^e>®*3^sw#s:«ic, S2ic^-t-9-:^^-v u rm. 

[0 0 3 8] 

^rjH^-r-S^lC, S/Pmm^2 04fei:tJfI F F 2 0 6 J:tJf P/ 
^2 0 7S:S0^i-S„ S/P^g|^2 0 4tt. -y-^^^^ U TiStA^L*^ 

^t±. S^ic^©i|i:»-©1 6i/>/K;KD7N°^^;u##lc^|^-tSn mmiz. if 

FT^2 0 6l±, i?-::f^^ y Ti!t*^NL<Z)i:^li, 6 4 ;K>r > h© I F FT^&ffi 
S:ffV^, -9-:;^=^^ y TiS[*^Nj,CDi:#«, 3 2 /K>r> h® I F FT^!tS$:ffV^, 

•9-:/^^y riS[*^Ng®i:^ii, 1 e^K-f > I F FT^ss:^Tc»c mmiz. 
p/s^m^2 0 7tt, -9->^^^y Tffi:*^NL®i:^tt, 6 4 i/>/K;uS:i/y r 
;i/fi-^ic^g|L, ^zf^^ y TiS[*^N^<z)i:^ti, s 2 i/y:^jv<oj^^ 
S:i/y T^v-fg-^ic^iSlL. ■t^:/^^y rlScTb^NjODt^tt, 1 6 s/>jK;i/$:S/y 

> myfliE^f^'ftl/- hS:3/4, -y-^^SP^y r^^^^S: 1 6QAMi:-t<5o 
[0 0 3 9] 

hn-^ii4tt, Mmmm^^mi>t=:ii^iz. ^<Dmmm^izj:i)mm-^tit=: 

■^zr^^vrmnzmi^. s/p^^^ios. fft^pi 0 4, ^-fbtli 0 5. 

if:^^^ y riS:*'^Njj<z)i:^ii3 2 -9-:/=^^^ y TiS:*^Ng 

1 6 e/>3K;v-e, s/p^m^ios, fft^i 0 4, ^^fcHi 0 5 

, P/S^m^l 0 7®^tl^4x©j5l.S$:fTe)<fce)tC-rSo ^fe. 
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1 tcfev>Tii. mmmmzj: vrnzmm^nt:^-^^^^ v rwc^mzu at a<d 

[0 04 1] 

igS(li$:j^e>*-&S<fce>lCLfcm-a-, tf^yhni^-U-h (BER) Sr^^lCTS 
rtfi:ic*f"rsi^»y 1/- h (ber) <Di/=L^ ly-iys::^^^^^-^^ m 

mWf^ii^-^- K>f 2 0 0 0-^y# (n s ) &sT(D}l^. -e© 

^H^cfev^T^i. 2 4'9-::f^^UT<ky=b 1 2-9-:/^^ U T(D:&*^B E R*^^^f 

[0 0 4 2] 

m^^. mi nz^-tv"^^^ V rMm:^^^^m i'T^y:f<Dmx^mm2izm 

m:^^^^^-t&o m^it. 5i^i&M2J^»^^g&^^vkm/h-e^i^rbTv^fc^:•r 
Sh, ^mm2\t. •9-:;^^^UTf5t^^^*>e>> #»^sv*^o^v<VLh ((£ 
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KH-r^o 1 6QAMJ; y =foQ P S K®:6'*^^U{C^<, QPSKJcUtiBPS 
[0 0 4 3] 

-9-:/^^'; T^M:J^^*n 6 QAM©i:^<D«#'e3^l/- hSrFnmax 

nmax/2lCiSTL. -9-^^^ U T^^^^$: B P S KlCi-^ i: ^iCtt^^^ii 
I/- h;?)^F nmax/4 lC(£T"r S i: e> 
[0 0 4 4] 

#»M2ill^±Ml iKOf^-^, 0 3K:a^t-i:e)^jiMS:^fe»^^, #i&M2CD 
jSIM^. S&_hM 1 HI 2. 01 3®^^tc«^$tiSo mi 

[0 0 4 5] 

2 0 1 tt, mm^m^mi)^^(DMmmmm^miz. mi i K^ti)-:f^^ v 
srSfe^L. ■^•f^-r^)rmmi3^iimmLBim\y'-h(DmmmL-^^^^2 o 2\z 

[0 0 4 6] 

n>hn-^2 0itt. ^^snfc-9->^^^UT^W;&^i:W#ej||^ 

- h^ca-:5V^TDATAS:J||M•rS^^C, ^f-^l§2 0 2 i:v-/bf>yS2 0 3$: 
Ml^-r-So -^^y tf>^^2 0 3 li. 16QAM. Q P S K, B P S K(Z)V>i*tl36^ 
•^■9-^=^^y T^^$:^f e> J:^lC#^$tvT^3i;. i3>hn-^2 0 l*^e>CD'fg 

[0 0 4 7] 

^t^. zi<DmmmmK.^n^^±mi(D^mmx'it. mi siz^-t^oiz. n 
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12tt. 16 QAM, QPSK, B P S KCD^^-rtlii^Vmm^^O ^OiZW^^ 
[0 0 4 8] 

v^Ttt> mzmm^tir^-^-:/^^ u t^m^^^t-d a t a^^^st^t ^ tc l 

r^^So r3T', _hiaL:ti;-^lC, 1 6 Q AM J; y =fe>Q P S K®;&**MU IC®< 
^ U r^miS^H-t^ r i: IC J: y , g&_hM l -e^^^^l^S::^^ <^Mfc$1i:^VN 

(^4 mmmm) 

[004 9] 

®stiTv>s) ti^hn±mi h<Dwm\zmm't^wj)tsjEn^it\y-v^^^-t 

-So #l&M2:^)^^l&3^MVkm/h-^r^^&LTv^fei:•r<5i:, #1&M2 

) ©il^tt, mUtTiE^IF-^'fbl/-h$:3/4fcL, #i&^^V3«)^VLh^ V<V„,, 

(tfj^^m^) m»;fTiE^#^fcU'-h$:9/i 6i:u, ^mmmvtf^ 

®fTiE|g:^3$:^i-=b®T'^S„ ZIZIT', ^ U IXiE^f I/- h 3 /4 J: »J =bMy 
fTiE^^-^ffc U'- h 9 / 1 6 y IC^ < , M »; ITiE^^ft; U'- h 9 / l 6 <fc 
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[0 0 5 0] 

- h7?)^F nmax* 2 / 3 tC(£T-r<5 <fc e> IC-^ 5o 
[0 0 5 1] 

mmm> ^±mi (Dammit, mi mi icD^oizm^^ti^o &.r. mi 

[0 0 5 2] 

-^2oii±. mm^iii^mi)^^<DMmmmm%:miz. mi ^Km-tmvmiEw 
^^k^L. mjjmiEw^it u- h nmm&miy- h(Dmmmm^w^m2 o 2ic 

[0 0 5 3] 

is^nmmBmu- h F nmsix* 2/3, wj)mjEm^iti/- h i/2izj:^m 

#^b®V>-rti*^Srtf J:-5{C#^$4iTJ3»;, n>hD-^2 0 l*^e>(^)M#^c 
f5^C^V^T^i. i?-:/=^r^Urt5t$:NLi:b, •9-:/=^r-YUT^M:3&^S: 1 6 QAM 
[0 0 5 4] 
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r:im*)niE^^^tiy- h tmmBmiy- hx'm^%:nt> ^z>K'^^m 1 1 s^m 

[0 0 5 5] 

iE##^l; I/- h 3 / 4 J: »; t>m »; tSlEnmt U- h 9 / 1 6 (7):&ijm U < , 

m »J fTiEff e^ij^mv fXiE^^^t: u- M / 2 (D:f3f>^m *J 

=fo. ^mm 2 ©^ifrM^lciS: ir; U r^^^^^ii S r ic <k y , i^Jb 
M 1 T' ©^##-{4 ^ :^ ^ < ^Mb $ it 5& V > J: e> -r -5 r *^T' # S o 

018{C, 2f:^W®ll5||Jg0M{C33ttS, 8&±M1 i:^l&M2CD3l#<^^$: 

[0 0 5 6] 

T ^, GPS ^M^C J: o T^m$ nfc3^^fi[g;&^l^_hM 1 icM L 
SBSS^xS^-^lcii, «l5!JtcS&_tMi i:Mii7b^T'$fei:^lc. n>hn-^2 0 

DAT Avj.^o>^Mmm^^^xm.umm.4. ^m\^x^±m i icj3i«-t-g> <fc ^ ic b 

[0 0 5 7] 
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tt, ^^vrmmmi 1 1, p/smmmi i nj^mm-^n. m^nmmmo)^ 
':>\z^zr^-^^)rm.(Dmmmmiif^m.ht\>^^^\z\t.. s/p^m^ios, ff 
Ta$io4, ^>ffcfiio5, p/s^m^i 1 7*^M^$ti, mzmmmmo^x 
o\z^zr^^ ')rm^-^^}immi^m\y- hommmii^^m^i^^m^izi-i.. m. 
mui i2i)^Mm-^ti. m4.mmmm(D^^izm*JtssEi^mtu- h nmm^m 
ly- h(Dmmmmf)m^ti^m'^izit. m-^^i i sti^mm^n^o 

mzoiz^ :^mm<Dm6mmmmizi3Vf^.^±mit.^mm2(Dmm^m^ 

[0 0 5 8] 

2X'(D^mmm^t^izm^^'&^^(D^^Lr^i)\ :L<Dmmmmxit. i^mm 
2®^g&^s$:^ffi-rs*^M^#mi:LT*3^«!i^^ mK.\t. \y~^m^m 

ic, ^±mix<D^m9!m^n^ii^\zvx\^^o 

[0 0 5 9] 

2i:®ji«icffjM-rsoFDM##®-9-:/^^y TiJc^rs^^-rs (i^i, m^m 

-b-y^^uT^m^^sr^^f s im3mmmm<Dm^) . ^svMiHisic^ 
mmm2 i:<D^Mmizmmt^m*)tjiEm^itu- h^m^t^ im4mmmm<D 
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[0 0 6 0] 

02 lie, ^mm(om7mmmmizi3i,'fs. ^±mi t^mm2<Dmmv^m^ 

[0 0 6 1] 

mmmmiim^^'fiz. mm^nt=.DATA<D^zr^^v rmf)^^±m i m-v^M 

[0 0 6 2] 

022 (a) ~ (d) IC, #|&^2®jtlM*itCj3ttSP/S^m^2 0 77b^e> 
$:6 4 (b) li-9->^drVUrfS[$:3 2^iL:t^^®?Zgj^. ( 

c) it-^-f^^vrm^i 6 iii,r=.m^<Dmm. (d) tt-9-:;f=^^';Ti!t5:8i: 
vt^m^(Dmmx'&^a mi}^^t>i)^^^oiz^ '*)-:r^^vrWL^s znht^m^ 

-So -e^-e, z:oj:-^^a^?^©MiiffiS:ftlflS-rtiii, g&_LMl ^c^svntdat a 

[0 0 6 3] 

02 31C, z:©ll^g?^^^c^3^tss&Jb^l®^^g^«)«^^^•r, zLcommm 

® ^-fi^&S ff e> <fc e> fC U T V ^ S „ 
[0 0 6 4] 
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ax/8 i:LTV>So ^Mbfe-M-^ODo-^OFDMl > jK>n/^^|^®?gJ^S: 8 o 
[0 0 6 5] 

■rs (T.^^i/'^ri 1 5 1) e M. Ltt, itm^nz>mm<Dmm^m-r. 3®^, 

^^•rs (X5^'y^ll5 2) „ M?t?^*^^b<3&v>i:«l^$tiSi:^lctt, 
:/=^-\'UriS[$:^©i:^®N (=64) ft^. 
[0 0 6 6] 

N, L, MSr^tV^tl l/2®'lii{CU (Xt^^^I 15 3), 

15 2) „ li|^g?^*^^b<JS;v>iim^^ti-5i:^{cii, i?-^:^^ U TfScS:^©^: 
(=3 2) ii-rSo 
[0 0 6 7] 

-laicb (;?.^»y:7^l 1 5 3) , _t:SHbfc©ii|^^©^0.S5:fi^e)o 3®j;e)lcLT 
[0 0 6 8] 
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